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Background:  Left atrial (LA) size and function are closely associated to left ventricular (LV) hemodynamics. We assessed the relationship of LA 
volume, regional and global strain and tissue velocity to invasive left ventricular filling pressure
Methods:  Thirty two patients underwent cardiac MRI (CMR) within 5 hours of clinically indicated left heart catherization. LV volume and ejection 
fraction (EF) were assessed using cines images of contiguous short axis planes. Cine images in 2-and 4-chamber views were acquired to evaluate 
area-length biplane LA volumes and function. LA circumferential strain and tissue velocity were evaluated with feature tracking software (Diogenes 
MRI, Tomtec Systems) to derive peak global and segmental circumferential strain and peak circumferential tissue velocity, in both 2- and 4-chamber 
views. Invasive LV end-diastolic pressure (LVEDP) was measured by an observer blinded to CMR results
Results:  Mean age was 60±16 years and 19 (60%) were men. Mean LA volume was 52±33 ml/m2, LA emptying function 41±16%, LVEF 51±14%. 
Increased LA volume was associated with larger LV end diastolic volume (r= 0.491, p=0.005) and lower LVEF (r=-0.565, p=0.001). Larger LA was 
also associated with reduced LA global strain (r=-0.530, p=0.002) and reduced LAEF (r=-0.698, p<0.001). Increased LVEDP correlated with larger 
LA volume (r=0.364, p=0.031) and lower LAEF (r=-0.399, p=0.024). LA regional tissue velocity demonstrated 1 negative and 2 positive peak values 
corresponding to the timing of LA filling, early and late LV diastolic filling, respectively. The late diastolic filling peak was absent in patients (n=4) 
with atrial fibrillation. Of the 3 peak velocities analyzed only the one during late LV diastolic filling was inversely associated with LVEDP (r=-0.409, 
p=0.047), supporting the intricate relationship between atrial contraction and LV filling pressure.
Conclusion: Increased LV filling pressure was associated with decreased LA emptying function and reduced tissue velocity during atrial 
contraction. LA tissue velocity by CMR may be a valuable marker of the LA response to LV filling pressure.
